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Coffee	roasting	temperature	guide

The	Forgotten	World	of	Coffee	Roasting	Stages	A	Deep	Dive	into	the	Unseen	Process	of	Coffee	Roasting	Coffee	roasting	stages	are	a	topic	shrouded	in	mystery	for	many	coffee	enthusiasts.	Though	not	directly	affecting	regular	consumers,	these	stages	hold	great	significance	for	coffee	connoisseurs	and	aficionados	alike.	From	Green	to	Brown:
Understanding	the	Process	First,	we	must	understand	that	coffee	beans	start	as	the	seeds	of	the	coffee	cherry	fruit.	After	separation	and	drying,	green	coffee	beans	are	left	in	their	rawest	form.	The	entire	roasting	process	is	not	as	simple	as	just	exposing	these	beans	to	heat.	The	Roasting	Stages:	A	6-Phase	Journey	Coffee	roasting	stages	can	be
divided	into	six	distinct	phases:	1.	Drying	Phase	2.	Maillard	Phase	3.	Caramelisation	Phase	4.	First	Crack	5.	Development	Phase	6.	Second	Crack	The	Drying	Phase:	Removing	Moisture	This	phase	involves	removing	moisture	from	the	green	coffee	beans,	reducing	their	expected	10%	water	content.	The	machine	is	preheated	to	approximately	200oC
(392oF)	before	loading	the	beans	into	it.	As	the	beans	undergo	an	endothermic	process,	they	change	color	and	mass	as	water	evaporates.	If	done	improperly,	this	phase	can	result	in	underdeveloped	or	overdeveloped	coffee	beans	with	unwanted	flavors.	The	drying	phase	generally	lasts	about	30%	to	50%	of	the	total	roasting	time	(approximately	4	to	8
minutes).	The	Maillard	reaction	occurs	when	amino	acids	in	foods	react	with	sugars	under	high	heat.	This	process	enhances	flavors	and	aromas,	as	seen	in	grilled	meat	and	toasted	bread.	Similarly,	during	coffee	roasting,	the	Maillard	phase	breaks	down	sugars	and	reacts	with	amino	acids	to	form	various	flavor	compounds,	resulting	in	diverse	coffee
flavors	due	to	regional	variations	in	sugar	and	amino	acid	compositions.	As	coffee	beans	reach	250oC	-	300oF	(121oC	-	149oC),	the	Maillard	reaction	begins.	The	roasting	process	progresses	through	this	phase	before	entering	the	caramelization	phase	at	around	340oF	(171oC).	However,	as	sugars	caramelize	and	degrade,	they	hinder	the	Maillard
reaction,	prompting	roasters	to	prolong	this	phase	for	flavor	development.	During	this	time,	coffee	beans	change	color	from	yellow	to	light	brown.	The	outer	layer,	or	silver	skin,	starts	to	shed,	potentially	causing	a	fire	hazard	unless	adequate	airflow	is	maintained	in	the	roasting	drum.	Roasters	must	balance	sugar	degradation	and	bitterness	rise	to
extract	the	best	flavors	from	the	beans.	In	the	first	three	stages	of	coffee	roasting,	temperature	and	color	changes	are	monitored,	but	things	change	with	the	First	Crack	stage	at	196oC.	Steam	buildup	within	the	bean	causes	internal	pressure,	and	heat-excited	carbon	dioxide	molecules	contribute	to	a	pressure	combination	that	tears	through	the
surface,	producing	a	popping	sound.	This	expansion	increases	the	size	of	the	beans,	causing	rapid	chaff	shedding	and	smoke.	The	intensification	of	flavors	in	this	stage	necessitates	proper	ventilation	and	a	vent	system	to	maintain	optimal	air	quality.	If	the	roaster	decides	to	halt	the	roast	at	this	juncture,	it	will	be	classified	as	a	City	Roast	(Medium
Roast	Region).	The	Development	Phase	is	a	critical	period	where	the	roaster's	expertise	plays	a	significant	role;	however,	it	does	not	constitute	a	distinct	stage	within	the	overall	roasting	process.	Rather,	it	occurs	concurrently	with	other	stages	and	contributes	to	the	development	of	flavors	in	the	coffee	beans.	Following	the	First	Crack,	roasters	focus
on	regulating	temperature	stability	to	further	develop	the	coffee	beans'	flavors.	Underdeveloped	beans	can	result	in	sour	flavors	upon	brewing,	while	overdevelopment	destroys	flavor	compounds.	The	Second	Crack	marks	a	turning	point,	where	the	coffee	bean's	core	temperature	increases,	and	carbon	dioxide	builds	up.	This	phase	is	characterized	by
a	dark	brown	color	and	an	oily	layer	on	the	surface.	The	"S"	curve	represents	the	six	stages	of	coffee	roasting	and	provides	a	valuable	guide	for	beginners	to	understand	the	process.	A	typical	roasting	profile	chart	displays	the	temperature	fluctuations	during	the	roasting	process.	Notably,	the	internal	temperature	sensor	will	drop	as	the	beans	absorb
heat	from	their	surroundings.	The	burners	adjust	their	power	to	maintain	thermal	equilibrium	before	increasing	full	power	after	a	turning	point.	To	achieve	optimal	roast,	it's	crucial	to	strike	a	balance	between	heating	speed	and	temperature.	Overheating	can	result	in	burnt	flavors,	while	under-heating	might	produce	unbalanced	taste.	The	Roast
Development	phase	is	a	critical	window	during	roasting	where	the	flavor	profile	is	shaped.	To	preserve	acidity,	shorter	Roast	Development	periods	are	preferred	for	delicate	coffee	beans.	Conversely,	extending	this	period	enhances	body	and	develops	earthy	flavors.	The	key	to	successful	roasting	lies	in	balance	and	timing.	Roasters	can	control	the
process	by	selecting	specific	points	to	stop	the	roast,	depending	on	desired	outcomes.	Air	roasters	typically	take	8-12	minutes,	while	drum	roasters	need	14-20	minutes.	Two	distinct	cracks	–	at	196°C	and	224°C	–	signal	the	stage	of	the	roasting	process.	Understanding	coffee	bean	types,	such	as	Arabica,	Robusta,	Excelsa,	and	Liberica,	is	essential	for
optimal	roast.	Generally,	three	days	are	recommended	before	using	roasted	beans	to	allow	carbon	dioxide	release	and	ensure	efficient	extraction	during	brewing.	Bean	Temperature	Graphs:	Unlocking	the	Secrets	of	Roasting	The	coffee	roasting	process	is	a	multifaceted	experience	that	affects	every	stage	of	production.	From	aroma	to	flavor	notes,
each	factor	contributes	to	the	final	cup	of	coffee.	However,	understanding	the	bean	temperature	graph	is	crucial	for	producing	high-quality	espresso	drinks.	Roasting	graphs	serve	as	visual	representations	of	essential	data,	providing	valuable	insights	into	the	roasting	process.	While	they	can	be	overwhelming	at	first,	mastering	their	meaning	allows
baristas	and	home	brewers	to	optimize	their	roasts,	troubleshoot	issues,	and	achieve	consistent	results.	The	bean	temperature	graph	is	a	classic	curve	resembling	a	checkmark.	This	curve	illustrates	the	relationship	between	bean	temperature	(blue)	and	RoR	(red).	To	decipher	its	meaning,	we	must	begin	with	the	charge	temperature,	which	represents
the	internal	temperature	of	the	roasting	drum	when	beans	are	added.	Which	factors	influence	the	coffee-roasting	process,	and	what	happens	to	the	coffee	beans	during	roasting,	is	a	complex	topic	that	involves	temperature,	moisture	content,	and	chemical	reactions.	The	chosen	temperature	as	the	charge	temperature	and	the	initial	moisture	content
of	the	beans	are	critical	parameters.	Other	factors	like	the	roaster's	technique,	bean	origin,	and	processing	method	can	also	impact	the	final	product.	The	angle	of	the	ascending	slope	of	the	bean	curve	is	closely	related	to	the	RoR	(Roast	Rate),	which	affects	how	quickly	the	beans	gain	temperature	per	unit	time.	As	the	beans	lose	moisture,	their
weight	decreases,	requiring	less	heat	to	roast	them.	This	results	in	a	gradual	decrease	in	the	steepness	of	the	bean	temperature	curve	throughout	the	roast.	Checking	for	color	changes	during	roasting	is	crucial,	as	certain	chemical	reactions	occur	that	contribute	to	developing	aromas	and	flavors.	The	drying	phase	begins	when	the	coffee	beans	lose
enough	moisture	to	exhibit	a	physical	reaction,	causing	their	natural	greenish	color	to	turn	yellow.	The	Maillard	Reaction	occurs	at	around	302ºF/150ºC,	where	carbohydrates	and	amino	acids	react	due	to	heat,	leading	to	changes	in	color	and	flavor.	Strecker	Degradation	happens	when	amino	acids	react	with	carbonyl-grouped	molecules,	creating
compounds	like	aldehydes	and	ketones,	which	are	essential	for	developing	aroma	and	flavor.	The	caramelization	stage	occurs	at	around	338ºF/170ºC,	where	complex	carbohydrates	break	down	into	sugar	molecules,	contributing	to	the	development	of	sweetness.	Most	of	the	roast	is	an	endothermic	process,	meaning	that	energy	or	heat	is	absorbed	by
the	coffee	beans,	accumulating	a	considerable	amount	of	energy.	This	leads	to	a	buildup	of	pressure	in	the	cellular	structure	until	it	releases	as	heat,	known	as	first	crack.	It's	essential	to	determine	when	to	end	the	roast	and	drop	the	beans	based	on	this	reference	point.	First	crack	marks	the	end	of	the	second	stage,	where	many	chemical	reactions
occur,	and	the	beginning	of	the	development	phase.	Beans	are	constantly	developing	during	roasting,	making	it	crucial	for	roasters	to	carefully	monitor	their	progress.	The	roasting	process	involves	a	delicate	balance	between	temperature	and	time,	two	critical	variables	that	determine	the	development	of	flavor,	aroma,	and	texture	in	coffee	beans.	At
this	final	stage	of	the	roast,	the	RoR	curve	shows	a	flatter	or	less	pronounced	upwards	slope,	indicating	a	reduction	in	the	bean's	temperature.	The	end	temperature	on	the	graph	is	also	visible,	providing	insight	into	the	roasting	process.	A	good	understanding	of	the	roast	curve,	along	with	other	data	points	and	graphs,	can	help	coffee	enthusiasts
grasp	what's	happening	inside	their	roaster.	However,	mastering	the	relationship	between	temperature	and	time	is	key	to	achieving	consistent,	high-quality	roasts.	The	stage	of	removing	moisture	from	the	beans	typically	lasts	4-8	minutes,	during	which	the	water	content	evaporates	and	the	beans	turn	yellow.	Rushing	this	stage	can	lead	to	uneven
roasting,	so	it's	essential	to	control	the	process.	As	the	Maillard	reaction	occurs,	sugars	and	amino	acids	react	to	form	hundreds	of	flavor	compounds,	developing	the	coffee's	sweetness	and	complexity.	Understanding	these	stages	is	crucial	for	controlling	the	roast	profile	and	achieving	expertly	roasted	coffee.	Given	article	text	here	Temperature
control	is	crucial	in	roasting	to	avoid	underdevelopment	or	bitterness.	The	goal	of	roasting	is	to	initiate	the	Maillard	reaction	and	transition	into	the	caramelization	stage.	The	first	crack	marks	a	pivotal	moment,	indicating	when	the	beans	have	expanded	and	released	gases,	causing	them	to	crack.	This	triggers	an	adjustment	in	heat	to	fine-tune	the
roast	profile.	Achieving	darker	roasts	requires	careful	consideration.	The	second	crack	signals	the	beginning	of	cell	wall	breakdown,	resulting	in	oils	migrating	to	the	surface	and	smoky	flavors	developing.	The	interaction	between	temperature	and	time	determines	the	coffee's	roast	profile.	Higher	temperatures	with	shorter	times	produce	faster	roasts
that	emphasize	brightness	but	risk	uneven	development.	Lower	temperatures	with	longer	times	allow	for	more	flavor	development	and	sweetness.	Roasting	techniques	such	as	bean	density,	roaster	type,	batch	size,	and	ambient	conditions	also	impact	the	final	product.	Monitoring	temperature	curves	using	software	or	thermometers	and	experimenting
with	profiles	are	key	to	achieving	desired	flavors.	To	ensure	perfectly	roasted	coffee,	it's	essential	to	maintain	records	of	each	roast	and	cool	beans	quickly	after	roasting	to	preserve	the	profile	and	prevent	over-roasting	from	residual	heat.	Achieving	the	perfect	cup	is	within	reach	when	attention	to	detail	is	given	in	every	stage	of	the	roasting	process.
Regardless	if	you	are	a	coffee	connoisseur	or	an	entrepreneur	looking	to	elevate	your	company's	beverage	game,	our	team	can	guide	you	towards	creating	unique	and	delicious	coffee	flavors	that	match	your	expectations.

Ideal	coffee	roasting	temperature.		Coffee	roasting	temperature.		Coffee	roasting	time	and	temperature.		


